Some derivatives of andrographolide are important chemical materials. We report herein the crystal structure of the title compound, (I).
In the molecule of the title compound {systematic name: 3-[2-(6-hydroxy-5-hydroxymethyl-5,8a-dimethyl-2-methyleneperhydro-1-napthyl)-1-(nitromethyl)ethyl]-2(4H)-furanone}, C 21 H 31 NO 6 , the cyclohexane rings have chair conformations. Intramolecular O-HÁ Á ÁO hydrogen bonding results in the formation of a six-membered non-planar ring with a twist conformation. In the crystal structure, intermolecular O-HÁ Á ÁO hydrogen bonds link the molecules into infinite chains along the c axis.
Related literature
For bond-length data, see: Allen et al. (1987) . For ring puckering parameters, see: Cremer & Pople (1975) .
Experimental
Crystal data C 21 H 31 NO 6 M r = 393.47
Orthorhombic, P2 1 2 1 2 1 a = 11.503 (2) Å b = 13.151 (3) Å c = 13.434 (3) Å V = 2032.2 (7) Å 3 Z = 4 Mo K radiation = 0.09 mm À1 T = 294 (2) K 0.40 Â 0.20 Â 0.20 mm
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.964, T max = 0.982 3993 measured reflections 3643 independent reflections 2711 reflections with I > 2(I) R int = 0.032 3 standard reflections frequency: 120 min intensity decay: 1% Refinement R[F 2 > 2(F 2 )] = 0.054 wR(F 2 ) = 0.188 S = 0.98 3643 reflections 256 parameters 1 restraint H atoms treated by a mixture of independent and constrained refinement Á max = 0.19 e Å À3 Á min = À0.20 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell refinement: CAD-4 Software; data reduction: XCAD4 (Harms & Wocadlo, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008).
In the molecule of (I), (Fig. 1) , the bond lengths (Allen et al., 1987) In the crystal structure, intermolecular O-H···O hydrogen bonds (Table 1) link the molecules into infinite chains along the c axis ( Fig. 2 ), in which they may be effective in the stabilization of the structure.
Experimental
For the preparation of the title compound, andrographolide (10 g) was dissolved in methanol (40 ml), and then nitromethane (16 ml), methanol (32 ml) and sodium methoxide (4.2 g) were added by stirring at room temperature. The reaction mixture was poured into ice salt water (120 ml). After the reaction finished, it was extracted with ethyl acetate, washed with saturated salt water and dryed with sodium sulfate. The product was filtrated and the organic layer was concentrated. Crystals suitable for X-ray analysis were obtained by slow evaporation of an ethyl acetate solution.
Refinement H2A atom was located in difference map and refined [O2-H2A = 0.843 (10) Å; U iso (H) = 0.080 Å 2 ]. The remaining H atoms were positioned geometrically, with O-H = 0.82 Å (for OH) and C-H= 0.93 and 0.98 Å (for aromatic and methine H), 0.93 and 0.97 Å (for methylene H) and 0.96 Å (for methyl H), and constrained to ride on their parent atoms, with U iso (H) = xU eq (C,O), where x = 1.5 for OH and methyl H, and x = 1.2 for all other H atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )

